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(54) AIR-FUEL RATIO CONTROLLER OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To provide an air-fuel ratio controller 
wherein exhaust gas property is improved without 
generating turbulence of the air-fuel ratio caused by 
exhaust gas recirculation delay following the 
response delay of a recirculating gas control valve of 
an exhaust gas recirculating mechanism. 
CONSTITUTION: When an EGR is turned on. the 
reference value gtm of a required recirculating gas 
amount gt is calculated by the actual valve opening 
LACT of an EGR valve 22 and absolute pressure 
PBA in an intake pipe 2, and the rotatioani correction 
factor KNgt is calculated by the engine speed NE of 
an engine 1. The atmosphere correction factor KPgt 
of gt is calculated by the atmospheric pressure PA, 

and gt is calculated by these calculated values gtm, KNgt and KPgt, and the fundamental 
fuel amount is corrected on the basis of gt. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tOie use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the air-fuel ratio control system of the intemal combustion engine having the exhaust air 
reflux device containing the reflux gas-control valve which controls the amount of reflux to the 
inhalation-of-air system of exhaust gas based on an intemal combustion engine's operational status 
An operational status detection means to detect the operational status of said engine which contains a 
rotational frequency and an intake pressure at least, A reflux capacity calculation means to compute 
reflux capacity based on the amount of lifts of said reflux gas-control valve, A supply fuel quantity 
calculation means to compute the supply fuel quantity which should be supplied to said engine based 
on said engine's rotational frequency and intake pressure, The air-fiiel ratio control system of the 
intemal combustion engine characterized by providing a supply fuel quantity amendment means to 
amend said supply fuel quantity based on the reflux capacity computed by said reflux capacity 
calculation means. 

[Claim 2] It is the air- fuel ratio control system of the intemal combustion engine according to claim 
1 carry out amending said supply fuel quantity based on a rate calculation means of exhaust-air 
reflux compute the rate of exhaust-air reflux based on the reflux capacity which said supply fuel- 
quantity amendment means was equipped with an exhaust-air reflux time delay calculation means 
compute an exhaust-air reflux time delay based on said engine rotational frequency and intake 
pressure, and was computed by said reflux capacity calculation means, and the exhaust-air reflux 
time delay which were computed by said exhaust-air reflux time delay calculation means as the 
description. 

[Claim 3] In the air-fuel ratio control system of the intemal combustion engine having the exhaust air 
reflux device containing the reflux gas-control valve which controls the amoimt of reflux to the 
inhalation-of-air system of exhaust gas based on an intemal combustion engine's operational status 
An operational status detection means to detect the operational status of said engine which contains a 
rotational frequency and an intake pressure at least, A reflux capacity calculation means to compute 
reflux capacity based on the amount of lifts of said reflux gas-control valve, A supply fuel quantity 
calculation means to compute the supply fuel quantity which should be supplied to said engine based 
on said engine's rotational frequency and intake pressure, At least adhesion correction value for the 
fuel adhering to the adhesion fuel quantity adhering to said engine's wall surface of inhalation of air 
and said wall surface of inhalation of air to separate from this wall surface, and hold [ which has 
away and amends said supply fuel quantity according to fuel quantity ] it in said engine's combustion 
chamber away said engine's rotational frequency and intake pressure The air-fuel ratio control 
system of the intemal combustion engine characterized by providing a supply fuel quantity 
amendinent means to amend said supply fuel quantity based on an adhesion correction value 
calculation means to compute based on said engine's operational status to include, and said reflux 
capacity calculation means and said adhesion correction value calculation means. 
[Claim 4] In the air-fuel ratio control system of the intemal combustion engine having the exhaust air 
reflux device containing the reflux gas-control valve which controls the amount of reflux to the 
inhalation-of-air system of exhaust gas based on an intemal combustion engine's operational status 
An operational status detection means to detect the operational status of said engine which contains a 
rotational frequency and an intake pressure at least, A reflux capacity calculation means to compute 
reflux capacity based on the amount of lifts of said reflux gas-control valve. An exhaust air reflux 
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time delay calculation means to compute an exhaust air reflux time delay based on said engine's 
rotational frequency and intake pressure, A supply fuel quantity calculation means to compute the 
supply fuel quantity which should be supplied to said engine based on said engine's rotational 
frequency and mtake pressure. Adhesion correction value for the fuel adhering to the adhesion fuel 
quantity adhering to said engine's wall surface of inhalation of air and said wall surface of inhalation 
of air to separate fi-om this wall surface, and hold [ which has away and amends said supply fuel 
quantity according to fuel quantity ] it in said engine's combustion chamber away Said engine's 
rotational frequency And a rate calculation means of exhaust air reflux to compute the rate of 
exhaust air reflux based on an adhesion correction value calculation means to compute based on an 
intake pressure, and the reflux capacity computed by said reflux capacity calculation means and the 
exhaust air reflux time delay computed by said exhaust air reflux time delay calculation means The 
air-fuel ratio control system of the internal combustion engine characterized by providing a supply 
fuel quantity amendment means to amend said supply fuel quantity based on the rate of exhaust air 
reflux computed by this rate calculation means of exhaust air reflux, and the adhesion correction 
value computed by said adhesion correction value calculation means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the air- fuel ratio control system of the internal 
combustion engine which amends the air-fuel ratio (A/F) of the gaseous mixture especially supplied 
to an internal combustion engine at the time of exhaust air reflux activation about the air-fuel ratio 
control system of the internal combustion engine having an exhaust air reflux device. 
[0002] 

[Description of the Prior Art] Conventionally, the air- fuel ratio control system of the intemal 
combustion engine which amended the supply fuel quantity which should be supplied to said engine 
with the amount of amendments determined based on an intemal combustion engine's rotational 
frequency and loaded condition at the time of exhaust air reflux activation is well-known by JP,5- 
187288,A concerning application of these people. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it was in the above-mentioned conventional 
air-fuel ratio control system, since it was what amends supply fuel quantity without taking into 
consideration the exhaust air reflux delay accompanying the response delay of the reflux gas-control 
valve of an exhaust air reflux device, the turbulence of the air-fuel ratio by exhaust air reflux delay 
arose, and there was a trouble that an exhaust gas property fell. 

[0004] This invention was made in view of the above-mentioned situation, and the purpose is 
offering the air-fuel ratio control system of the intemal combustion engine whose exhaust gas 
property's improves, without turbulence of the air-fuel ratio by the exhaust air reflux delay 
accompanying the response delay of the reflux gas-control valve of an exhaust air reflux device 
arising. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the 1st invention 
(claim 1) of ttiis invention In the air-fuel ratio control system of the intemal combustion engine 
having the exhaust air reflux device containing the reflux gas-control valve which controls the 
amount of reflux to the inhalation-of-air system of exhaust gas based on an intemal combustion 
engine's operational status An operational status detection means to detect the operational status of 
said engine which contains a rotational frequency and an intake pressure at least, A reflux capacity 
calculation means to compute reflux capacity based on the amount of lifts of said reflux gas-control 
valve, It is characterized by providing a supply fuel quantity calculation means to compute the 
supply fuel quantity which should be supplied to said engine based on said engine's rotational 
frequency and intake pressure, and a supply fuel quantity amendment means to amend said supply 
fuel quantity based on the reflux capacity computed by said reflux capacity calculation means. 
[0006] In order to attain the same purpose moreover, the 2nd invention (claim 3) of this invention In 
the air- fuel ratio control system of the intemal combustion engine having the exhaust air reflux 
device containing the reflux gas-control valve which controls the amount of reflux to the inhalation- 
of-air system of exhaust gas based on an intemal combustion engine's operational status An 
operational status detection means to detect the operational status of said engine which contains a 
rotational frequency and an intake pressure at least, A reflux capacity calculation means to compute 
reflux capacity based on the amount of lifts of said reflux gas-control valve, A supply fuel quantity 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 9/20/2006 



JP,07-097942, A [DETAILED DESCRIPTION] Page 2 of 9 



calculation means to compute the supply fuel quantity which should be supplied to said engine based 
on said engine's rotational frequency and intake pressure. At least adhesion correction value for the 
fuel adhering to the adhesion fiiel quantity adhering to said engine's wall surface of inhalation of air 
and said wall surface of inhalation of air to separate from this wall surface, and hold [ which has 
away and amends said supply fuel quantity according to fuel quantity ] it in said engine's combustion 
chamber away said engine's rotational frequency and intake pressure It is characterized by providing 
a supply fuel quantity amendment means to amend said supply fuel quantity based on an adhesion 
correction value calculation means to compute based on said engine's operational status to include, 
and said reflux capacity calculation means and said adhesion correction value calculation means. 
[0007] In order to attain the same purpose furthermore, the 3rd invention (claim 4) of this invention 
In the air-fuel ratio control system of the intemal combustion engine having the exhaust air reflux 
device containing the reflux gas-control valve which controls the amount of reflux to the inhalation- 
of-air system of exhaust gas based on an intemal combustion engine's operational status An 
operational status detection means to detect the operational status of said engine which contains a 
rotational frequency and an intake pressure at least, A reflux capacity calculation means to compute 
reflux capacity based on the amount of lifts of said reflux gas-control valve, An exhaust air reflux 
time delay calculation means to compute an exhaust air reflux time delay based on said engine's 
rotational frequency and intake pressure, A supply fuel quantity calculation means to compute the 
supply fuel quantity which should be supplied to said engine based on said engine's rotational 
frequency and intake pressure. Adhesion correction value for the fuel adhering to the adhesion fuel 
quantity adhering to said engine's wall surface of inhalation of air and said wall surface of inhalation 
of air to separate from this wall surface, and hold [ which has away and amends said supply fuel 
quantity according to fiiel quantity ] it in said engine's combustion chamber away Said engine's 
rotational frequency And a rate calculation means of exhaust air reflux to compute the rate of 
exhaust air reflux based on an adhesion correction value calculation means to compute based on an 
intake pressure, and the reflux capacity computed by said reflux capacity calculation means and the 
exhaust air reflux time delay computed by said exhaust air reflux time delay calculation means. It is 
characterized by providing a supply fuel quantity amendment means to amend said supply fiiel 
quantity based on the rate of exhaust air reflux computed by this rate calculation means of exhaust 
air reflux, and the adhesion correction value computed by said adhesion correction value calculation 
means. 
[0008] 

[Function] The supply fuel quantity with which the air-fuel ratio control system of the intemal 
combustion engine of the 1st invention (claim 1) is computed, and reflux capacity should supply it to 
said engine based on this reflux capacity based on the amount of lifts of a reflux gas-control valve is 
amended. Thereby, an exhaust gas property improves, without turbulence of the air-fuel ratio by the 
exhaust air reflux delay accompanying the response delay of the reflux gas-control valve of an 
exhaust air reflux device arising. 

[0009] Moreover, the air-fuel ratio control system of the intemal combustion engine of the 2nd 
invention (claim 3) The reflux capacity computed based on the amoimt of lifts of a reflux gas-control 
valve, At least an engine's rotational frequency and intake pressure The supply fiiel quantity which 
the fiiel adhering to the adhesion fliel quantity which is computed based on said engine's operational 
status to include, and adheres to this engine's wall surface of inhalation of air, and said wall surface 
of inhalation of air separates from this wall surface, by which it is away held in said engine's 
combustion chamber and which has away and should be supplied to said engine according to fiiel 
quantity This supply fuel quantity is amended based on the adhesion correction value for amending. 
Thereby, an exhaust gas property improves, without turbulence of the air- fuel ratio by the response 
delay of the reflux gas-control valve of an exhaust air reflux device arising. 
[0010] Furthermore, the air- fiiel ratio control system of the intemal combustion engine of the 3rd 
invention (claim 4) The rate of exhaust air reflux which reflux capacity was computed based on the 
amount of lifts of a reflux gas-control valve, and was computed based on this reflux capacity and an 
exhaust air reflux time delay. The supply fiiel quantity which the fiiel adhering to the adhesion fiiel 
quantity which is computed based on an engine's rotational frequency and intake pressure, and 
adheres to this engine's wall surface of inhalation of air, and said wall surface of inhalation of air 
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separates from this wall surface, by which it is away held in said engine's combustion chamber and 
which has away and should be supplied to said engine according to fuel quantity This supply fuel 
quantity is amended based on the adhesion correction value for amending. Thereby, an exhaust gas 
property improves, without turbulence of the air-fuel ratio by the exhaust air reflux delay 
accompanying the response delay of the reflux gas-control valve of an exhaust air reflux device 
arising. 
[0011] 

[Example] Hereafler, the example of this invention is explained with reference to a drawing. 
[0012] (The 1st example) Drawing 1 is the block diagram showing the internal combustion engine 
(henceforth an engine) equipped with the air- fuel ratio control system concerning the 1st example of 
this invention, and the whole control-system configuration, among this drawing, one is the engine of 
a 4-cylinder and the throttle valve 3 is formed in the middle of the inlet pipe 2. The sensor 4 is 
connected with this throttle valve 3 whenever [ throttle valve-opening ] (thetaTH), the ** thetaTH 
sensor 4 outputs the electrical signal according to the opening of a throttle valve 3, and this electrical 
signal is supplied to the electronic control unit 5 for engine control (henceforth ECU). 
[0013] While an engine 1 and a throttle valve 3, from the inlet valve which an inlet pipe 2 does not 
illustrate, a fuel injection valve 6 is located in the upstream, and is prepared for every gas colimm. 
While each fuel injection valve 6 is connected to the fiiel pimip which is not illustrated, it connects 
with ECUS electrically and valve-opening time amount (fiiel injection duration) is controlled by the 
control signal from this ECUS. 

[0014] The ignition plug 16 of each gas column of an engine 1 is electrically connected to ECUS, 
and ignition timing thetalG is controlled by the control signal from this ECUS. 
[001 S] Down-stream, the absolute-pressure (PBA) sensor 7 of inhalation of air is formed from the 
throttle valve 3 of an inlet pipe 2, this PBA sensor 7 outputs the electrical signal corresponding to the 
absolute pressure PBA of inhalation of air, and this electrical signal is supplied to ECUS. Moreover, 
down-stream, the intake-air temperature (TA) sensor 8 is attached from the PBA sensor 7 of an inlet 
pipe 2, this TA sensor 8 outputs the electrical signal corresponding to an intake-air temperature TA, 
and this electrical signal is supphed to ECUS. 

[0016] The body of an engine 1 is equipped with the engine-coolant water temperature (TW) sensor 
9 which consists of a thermistor etc., this TW sensor 9 outputs the electrical signal corresponding to 
the engine-coolant water temperature TW, and this electrical signal is supplied to ECUS. The engine- 
speed (NE) sensor 10 and the gas column distinction (CYL) sensor 1 1 are attached in the cam shaft 
perimeter or the crankshaft perimeter which an engine 1 does not illustrate. For every 180-degree 
rotation of the crankshaft of an engine 1, an engine speed sensor 10 outputs a signal pulse 
(henceforth a TDC signal pulse) whenever [ predetermined crank angle ] in a location, the gas 
column distinction sensor 1 1 outputs a signal pulse whenever [ predetermined crank angle / of a 
specific gas column ] in a location, and each of these signal pulses are supplied for it to ECUS. 
[0017] In the exhaust pipe 13 of an engine 1, the three way component catalyst 14 is arranged and 
this three way component catalyst 14 purifies components in exhaust gas, such as HC, CO, and NOx. 
The upstream is equipped with 02 sensor 12 as an exhaust gas concentration detector from the three 
way component catalyst 14 of an exhaust pipe 13. This 02 sensor 12 outputs the electrical signal 
according to the oxygen density in exhaust gas, and this electrical signal is supplied to ECUS. 
[0018] Next, the exhaust air reflux device 20 is explained. 

[0019] The exhaust air reflux device 20 has the exhaust air reflux way 21, it opens for free passage 
from the three way component catalyst 14 of an exhaust pipe 13 to the upstream, and other end 21b 
is opening [ the end 21a ] it for free passage from the throttle valve 3 of an inlet pipe 2 to the 
downstream, respectively. The exhaust air reflux valve (reflux gas-control valve) 22 and volume 
room 21 C which control the amount of exhaust air reflux in the middle of are prepared. [ this exhaust 
air reflux way 21 ] This exhaust air reflux valve 22 is a solenoid valve which has solenoid 22a, and it 
connects with ECUS electrically, and this solenoid 22a is constituted so that whenever [ that valve- 
opening ] can be changed to a linear with the control signal from ECUS. The lift sensor 23 which 
detects whenever [ valve-opening ] is formed in the exhaust air reflux valve 22, and the detecting 
signal is supplied to ECUS. 

[0020] ECUS distinguishes an engine operation condition based on the engine parameter signal from 
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various above-mentioned sensors etc., and it supplies a control signal to solenoid 22a so that 
deflection with a value LACT may be made [ whenever / valve-opening / of the exhaust air reflux 
valve 22 set up according to the absolute pressure PBA of inhalation of air, and an engine speed NE ] 
into a value 0 whenever [ real valve-opening / of the exhaust air reflux valve 22 detected by the 
command value LCMD and the lift sensor 23 ]. 

[0021] In addition, in this example, ECUS constitutes an operational status detection means, a supply 
fuel quantity calculation means, a reflux capacity control means, a reflux capacity calculation means, 
an exhaust air reflux time delay calculation means, an adhesion correction factor calculation means, 
the rate calculation means of exhaust air reflux, and a supply fiiel quantity amendment means. 
[0022] An operational status detection means detects the operational status of the engine 1 which 
contains an engine speed NE and an intake pressure PB at least. A supply fuel quantity calculation 
means computes the fuel quantity which should be supplied to an engine 1 based on an engine speed 
NE and an intake pressure PB. A reflux capacity control means controls reflux capacity by 
controlling the exhaust air reflux valve 22 based on the operational status of an engine 1 . 
[0023] A reflux capacity calculation means computes reflux capacity based on the amount LACT of 
lifts of the exhaust air reflux valve 22. An exhaust air reflux time delay calculation means computes 
the time delay (exhaust air reflux time delay) of the exhaust air reflux device 20 of operation based 
on an engine speed NE and an intake pressure PB. An adhesion correction factor calculation means 
computes an adhesion correction factor for the fuel adhering to the internal surface of the adhesion 
fuel quantity and the inlet pipe 2 adhering to the internal surface of an inlet pipe 2 to separate from 
this wall surface, and hold [ which has away and amends said supply fuel quantity according to fuel 
quantity ] it in the combustion chamber of an engine 1 away based on an engine speed NE and an 
intake pressure PB. 

[0024] The rate calculation means of exhaust air reflux computes the rate of exhaust air reflux based 
on the reflux capacity computed by said reflux capacity calculation means, and the exhaust air reflux 
time delay computed by said exhaust air reflux time delay calculation means. A supply fuel quantity 
amendment means amends said supply fuel quantity based on the rate of exhaust air reflux computed 
by said rate calculation means of exhaust air reflux, and the adhesion correction factor computed by 
said adhesion correction factor calculation means. 

[0025] ECUS operates the input signal wave from various sensors orthopedically, corrects a voltage 
level to predetermined level, and consists of 5d of output circuits which supply a driving signal to 
storage means 5c which memorizes various operation programs, the result of an operation, etc. 
which are performed by input circuit 5 a which has the function of changing an analog signal value 
into a digital signal value, central data-processing circuit (henceforth CPU) 5b, and this CPU5b, and 
said fuel injection valve 6 etc. 

[0026] CPU5b calculates the fuel injection duration Tout of a fuel injection valve 6, and ignition 
timing thetalG of an ignition plug 16 based on a degree type (1) and (2) according to an engine 
operation condition while distinguishing various engine operation conditions by 02 sensor 12, such 
as a feedback control operating range to theoretical air fuel ratio, and an open loop control operating 
range, based on various above-mentioned engine parameter signals. 
[0027] 

Tout=TIMxKl+K2 - (1) theta IG=theta MAP+theta CR - (2) TIM is basic fuel quantity and basic 
fuel injection diuration specifically determined according to an engine speed NE and the absolute 
pressure PBA of inhalation of air here. 

[0028] Moreover, it is the fundamental-points fire stage when thetaMAP is also set up according to 
an engine speed NE and the absolute pressure PBA of inhalation of air. In addition, a TIM value and 
thetaMAP value are set as the value according to the reflux capacity computed in consideration of 
the dynamic characteristics of NE value and not only a PBA value but the exhaust air reflux valve 22 
and exhaust air reflux gas at the time of exhaust air reflux activation so that it may mention later. 
[0029] Kl and K2 of a formula (1), and thetaCR of a formula (2) are the correction factors or 
amendment variables which are calculated according to various engine parameter signals, 
respectively, and are determined as a predetermined value with which optimization of many 
properties, such as a fuel consumption property, the acceleration property of an engine 1, etc. 
according to the operational status of an engine 1, is attained. 
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[0030] CPUSb controls whenever [ valve-opening / of the exhaust air reflux valve 22 of said exhaust 
air reflux device 20 according to the operational status of an engine 1 ]. CPUSb outputs the signal 
which drives a fuel injection valve 6, an ignition plug 16, and the exhaust air reflux valve 22 through 
Sd of output circuits based on the result which computed as mentioned above and was determined. 
[0031] Drawing 2 is the flow chart of the program which performs calculation of the basic fuel 
quantity TIM and fundamental-points fire stage thetaMAP corresponding to valve 
opening/clausilium of the exhaust air reflux valve (henceforth an EGR valve) 22. This program is 
performed for every generating of a TDC signal pulse synchronizing with this. In addition, in the 
following explanation, the time of valve opening of the EGR valve 22 is called "time of EGR ON", 
and the time of clausiUum is called "time of EGR OFF." 

[0032] At step SI, it distinguishes whether this time value FEGR of the EGR flag set as a value 1 at 
the time of EGR ON (n) is a value 1, and distinguishes whether the last value FEGR of an EGR flag 
(n-1) is a value 1 irrespective of affirmation (YES) of the answer, and negation (NO) (step S2, step 
Sll). 

[0033] The predetermined value Noff (for example, 12) is set as the off counter CEoff with which 
the answer of step S2 is affirmation (YES), FEGR(n) =0 [ i.e., ], in negation (NO), and the answer of 
step SI counts the count of this program execution after shift (count of generating of a TDC signal 
pulse) from an EGR ON state to an OFF state at the time of FEGR(n-l) =1 (step S3), and it 
progresses to step S4. 

[0034] When both the answers of said step SI and step S2 are negation (NO), FEGR(n) =FEGR(n-l) 
=0 [ i.e., ], it progresses to step S4 immediately and the counted value of the off-counter CEoff 
distinguishes whether it is a value 0. When the answer of step S4 is negation (NO), CEoff>0 [ i.e., ], 
only a value 1 carries out the decrement of the off-counter CEoff (step S7), and a value 2 is set as the 
mode status SEcal (step S8). Used in order that this mode status SEcal may distinguish OFF or its 
reverse transient from the ON state of EGR, an OFF state, or ON in continuing step S9, the set point 
2 shows that it is a transient to the OFF from ON. 

[0035] At continuing step S9 and step SIO, while computing the basic fuel quantity TIM by 
performing the program of drawing 3 - drawing 5 mentioned later, fundamental-points fire stage 
thetaMAP is computed by the program of drawing 6 mentioned later, and this program is ended. 
[0036] Since it is thought that it meant that the TDC signal pulse of a predetermined number (Noff) 
occurred after shifting to an EGR OFF state, and the OFF state was stabilized when the answer of 
said step S4 is affirmation (YES), CEoff=0 [ i.e., ], a value 3 is set as the mode status SEcal (step 
S5). It is shown that this set point 3 is an EGR OFF state. Subsequently, calculation at the time of 
EGR OFF, i.e., the usual TIM value and thetaMAP value, is performed (step S6), and this program is 
ended. 

[0037] FEGR(n) =1 when the answer of said step SI is [ the answer of step Sll] negation (NO) in 
affirmation (YES) — and the predetermined value Non (for example, 10) is set as the on-counter 
CEon which counts the count of this program execution after shift to an ON state fi-om an EGR OFF 
state at the time of FEGR(n-l) =0 (step SI 2), and it progresses to step S13. 

[0038] When both the answers of said step SI and step Sll are affirmation (YES), FEGR(n) =FEGR 
(n-1) =1 [ i.e., ], it progresses to step S13 immediately, and the counted value of the on-counter 
CEon distinguishes a value 0 or no. When the answer of step SI 3 is negation (NO), CEon>0 [ i.e., ], 
only a value 1 carries out the decrement of the off-counter CEon (step SI 8), and a value 0 is set as 
the mode status SEcal (step SI 9). It is shown that this set point 0 is a transient from an EGR OFF 
state to an ON state. 

[0039] At continuing step S20 and step S21, the program of drawing 3 - drawing 6 is performed like 
said step S9 and step SIO, and this program is ended. 

[0040] Since it is thought that it meant that the TDC signal pulse of a predetermined number (Non) 
occurred after shifting to an EGR ON state, and the ON state was stabilized when the answer of said 
step S13 is affirmation (YES), CEon=0 [ i.e., ], a value 1 is set as the mode status SEcal (step S15). 
In addition, it is shown that this set point 1 is an EGR ON state. At continuing step S16 and step SI 7, 
like said step S9 and step SIO, the program of drawing 3 - drawing 6 is performed, and this program 
is ended, 

[0041] Drawing 3 is the flow chart of the program which computes the basic fuel quantity TIM in 
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step S9, step SI 6, and step S20 of a program of drawing 2 mentioned above. 

[0042] At step S31 and step S33, the basic fuel quantity TIM and a dead time tau are computed 

according to the engine speed NE and the inlet-pipe internal pressure absolute pressure PBA which 

were detected. These parameters TIM and tau detect the map set up according to NE value and the 

PBA value, and are computed by performing a interpolation operation if needed. 

[0043] A dead time tau is equivalent to the time amount taken for the reflux gas which passed the 

EGR valve 22 to arrive at a combustion chamber, and he is trying to express the time amount with 

this example by the count of generating of a TDC pulse. This dead time tau is set as such a big value 

that [ as shown in drawing 10 , so that a PBA value increases, and ] NE value increases. 

[0044] Moreover, at step S32, the reference value gtm of the demand reflux capacity (reflux capacity 

which passed the EGR valve 22 seemingly) gt, the spin compensation multiplier KNgt, and the 

atmospheric pressure correction factor KPgt are computed by the program shown in drawing 4 , 

respectively, and the demand reflux capacity gt is computed by the degree type (3). 

[0045] 

gt=gtmxKNgtxKPgt - (3) 

The EGR flag FEGR (n) distinguishes whether it is "1", and at step 84 1 of drawing 4 , if exhaust air 
reflux actuation is not performed if it is not "1" namely, this processing actuation is ended without 
performing anything, and if it is "1" (i.e., if exhaust air reflux actuation is performed), it will 
progress to the following step S42. At this step S42, the reference value gtm of the demand reflux 
capacity gt is computed on the gtm map of drawing 7 set up according to a value LACT (tau) and the 
absolute pressure PBA (tau) of inhalation of air whenever [ real valve-opening / of the EGR valve 22 
detected in front of tauTDC ]. 

[0046] Subsequently, it progresses to step S43, and after computing the spin compensation multiplier 
KNgt at the rotational frequency NE (tau) of the engine 1 detected in front of tauTDC, the 
atmospheric pressure correction factor KPgt is computed with atmospheric pressure PA at the 
following step S44. The spin compensation multiplier KNgt is set as such a big value that an engine 
speed NE increases as shown in drawing 8 . Moreover, the atmospheric pressure correction factor 
KPgt is set as such a big value that atmospheric pressure PA increases as shown in drawing 9 . 
[0047] Thus, based on the reference value gtm computed in said step S42 - step S44, the spin 
compensation multiplier KNgt, and the atmospheric pressure correction factor KPgt, the demand 
reflux capacity gt is computed by said formula (3) at the following step S45. 

[0048] It returns to drawing 3 , and at step S34 following said step S33, and step S35, the net EGR 
multiplier KEGRN is computed by the program shown in drawing 5 , a degree type (4) amends a 
TIM value (step S3 5), and this program is ended. 
[0049] 

TIM=TIMxKEGRN - (4) 

At step S5 1 of drawing 5 - step S53, since it distinguishes whether the value of the mode status 
SEcal set up by the program of drawing 2 is more nearly equal to any between 0, 1, and 2, and they 
are SEcal=3 when the values of negation (NO), i.e., SEcal, are not any of 0-2, either, all of these 
answers are EGR OFF states and it is not necessary to compute EGR reflux capacity, this program is 
ended immediately. 

[0050] When the answer of step S51 is affirmation (YES), SEcal=0 [ i.e., ] Since it is immediately 
after shifting to an ON state fi-om an EGR OFF state, rate[ of EGR direct ]-EAN, and EGR-have, go 
away at the time of EGR OFF -> ON, and a rate EBN is computed (step S54 - step S56). When the 
answer of step S52 is affirmation (YES), SEcal=l [ i.e., ] Since it is in an EGR ON state, rate[ of 
EGR direct ]-EA, and EGR-have, go away, and EB is computed (step S57, step S58). When the 
answer of step S53 is affirmation (YES), SEcal=2 [ i.e., ] Since it is immediately after shifting to an 
OFF state from an EGR ON state, it rate[ of EGR direct ]-EAF(s), and EGR-has, and goes away at 
the time of EGR turning on and off, a rate EBF is computed (step S59 - step S61), and it progresses 
to step S62. 

[0051] Among the reflux gas which passed the EGR valve 22 in a certain cycle, in the cycle, the rate 
EA of EGR direct is the rate of the gas inhaled in a combustion chamber, and it has it away EGR 
here. A rate EB It is the rate of the gas inhaled by the combustion chamber of an engine 1 in the 
cycle among the reflux gas which passes the EGR valve 22 by last time, and is piling up in ft-om the 
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EGR valve 22 before a combustion chamber (mainly volume room 21C). According to the engine 
speed NE (tau) and the absolute pressure PBA (tau) of inhalation of air which were detected in front 
of tauTDC, it is read from the rate EA of EGR direct, EA map set up according to an engine speed 
NE and the absolute pressure PBA of inhalation of air as a rate EB was shown in drawing 1 1 by 
having away EGR, and EB map (step S57 of drawing 5 , step S58). "tau" is computed at step S33 of 
drawing 3 here. In addition, the value in front of tauTDC memorizes the detection value for past 
20TDC in memory, and he is trying to read it according to S value. 

[0052] EGR OFF -> - the time of ON, and EGR ON -> - the rates EAN and EAF of EGR direct at 
the time of OFF are also read from the EAN map set as the value corresponding to the dynamic 
characteristics of the reflux gas in each transient, and an EAF map (the format of a map is the same 
as that of drawing 1 1 ) according to NE (tau) value and a PBA (tau) value (step S54 of drawing 5 , 
step S59). Moreover, it EGR-has at the time of EGR OFF -> ON and ON -> OFF, and it goes away 
and rates EBN and EBF are computed similarly (step S55 of drawings , step S60). In addition, the 
EAN map, the EAF map, the EBN map, and the EBF map are set as the value in consideration of the 
response delay of the EGR valve 22 (time amount after outputting a control signal from ECUS until 
the opening of the EGR valve 22 reaches a command value), i.e., exhaust air reflux time delay taued. 

[0053] And at step S62 of drawing 5 , the true reflux capacity gin inhaled in a combustion chamber 

is computed by the degree type (5). 

[0054] 

gin=EAxgt+EBxgc - (5) 

gc is reflux capacity which is piling up in volume room 21c etc. after passing the EGR valve 22, and 
is computed here at step S64 of drawing 5 later mentioned at the time of this last program execution. 
[0055] At step S63 following said step S62, the net EGR multiplier KEGRN is computed by the 
degree type (6). 
[0056] 

KEGRN=l-gin/TIM - (6) 

Furthermore, at the following step S64, by the degree type (7), the stagnation capacity gc is 

computed and this program is ended. 

[0057] 

gc=(l-EA) xgt+(l-EB) xgc -- (7) 

gc of the right-hand side is a calculation value last time here. 

[0058] According to the program of drawing 5 , it rate[ of EGR direct ]-EA(s), and has, and goes 
away. A rate EB Since it is set as the value which considered the dead time (time amount after gas 
passes the EGR valve 22 until it reaches a combustion chamber) tau of reflux gas, and the response 
delay at the time of closing motion actuation of the EGR valve 22 The true amount gin of inspired 
gas obtained by the formula (5) with the application of these serves as a value in consideration of the 
effect of reflux gas which piles up in the dynamic characteristics tau of reflux gas, i.e., a dead time, 
volume room 21c, etc., and the dynamic characteristics of the EGR valve 22, and the reflux capacity 
inhaled in a combustion chamber is expressed correctly. Therefore, the exact basic fiiel quantity TIM 
which considered the effect of reflux gas can be obtained by what is done to the basic fiael quantity 
TIM for the multiplication of the net EGR multiplier KEGRN obtained by said formula (6) (step S3 5 
of drawin g 3 ), and the air-fijel ratio of the gaseous mixture supplied to a combustion chamber can be 
maintained to a request value. 

[0059] Drawing 6 is the flow chart of the program which computes fimdamental-points fire staee 
thetaMAP. f s 

[0060] At step S71, from thetaMAP map for the time of the EGR OFF set up according to an engine 
speed NE and the absolute pressure PBA of inhalation of air According to NE value and the PBA 
value which were detected, fimdamental-points fire stage thetaMAPO at the time of EGR OFF is 
read, and fiindamental-points fire stage thetaMAPT at the time of EGR ON is read fix)m thetaMAP 
map for the time of the EGR ON set up similarly according to NE value and the PBA value which 
were detected at step S72. 

[0061] At continuing step S73, fimdamental-points fire stage thetaMAP is computed by the degree 
type (8). ^ 
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[0062] 

thetaMAP=(theta MAPT-theta MAPO) x (1-KEGRN) 
/( 1 -ICEGR)+thetaMAPO - (8) 

According to the formula (8), it is that used as KEGRN=1 (it is because it is set to gin=0 in said 
formula (6)) at the time of EGR OFF, and while being set to theta MAP=theta M/So inThe 

EGR ON td^the^MAp"^." rr^^' *° MAPT auhe ttme of 

EGR ON. aid let thetaMAP value be the value which carried out linear interpolation of thetaMAPT 
value and the thetaMAPO value in the state of KEGR!=KEGRN (refer to d^^dnS2 ) iVS because 
ti^e value whrch rs substantially satisfactory can be calculated even if thetaSiXF^eUs the vXe 
7^fuu7^^f interpolation of thetaMAPT value and the thetaMAPO value also when 

to arawrng 12 (I-KEGRN). Since fundamental-points fire stage thetaMAP is determined hv thi« 
using the net EGR multiplier KEGRN computed according to^the dynamk SiJarnSs ^ffh e 

feques'ttlie '""^ ^'^""^ ''''' ^^^^'"'^ '''"^''y ^onSabfe to a 

[0063] Ira additiwi in this example, the command value LCMD is set as the value according to the 
mnJ.'T-SJP''^^ whenever [ valve-opening / of the EGR valve 22 1 ^^'>'^'^S to the 

[0064] (The 2nd example) Drawing 13 is the flow chart of the program which controls whenever 
[ valve-opening / of the EGR valve 22 in an internal combustion Jgine's air-fuel mtio c^^^^ 
system ] concermng the 2nd example of this invention 

[0065] At step S8 1 , the EGR multiplier KEGR is computed according to the engine speed NE and 
^IntilnTr^'Z ''^^ ^f/'^^l^tion of air which were detected like step S32 o?SS 
mentioned above. At continuing step S82, like steps S51-S61 of dramneS mention ed above 
according to NE value and the PBA value in front of tauTDC. it rliif^GRXct ]-E^^^^^ 
EGR-has, and goes away, and a rate EB is computed aireci j tA^sj, and 

[0066] At continuing step S83. the reflux capacity (supply reflux capacity) gw which should be 
[0067] ^ chamber is computed by the degree type (9). 

gw=TIMx (1-KEGR) - (9) 

[0068] ^' 
gt= (gw-EBxgc)/EA - (10) 

tlwJ^l stagnation reflux capacity (amount of the reflux gas which is piling up in from the EGR 
valve 22 before a combustion chamber) computed at the time of the last activation of step S88 
mentioned later here. A formula (10) sets gin to gw in said formula (5), and is eq^ivaS^ 
deforced into the form which computes gt. Therefore, gt value acquired by said^?oS^^S(?oTs^es 
as passage reflux capacity m which the dynamic characteristics of the EGR valve 22^d Ae 

"vt^or^tV '''' -^^^ riflux g^Tto^ass the 

mnSiT XT . . ^ oo ^^'^'■^^ ^"PP'y '•efl"'' capacity gw will be obtained 

[0069] Next, at stqp S85, rate EGRVR/R of passage reflux which paid irattention to rtS ipacitv 
which passes the EGR v^ve 22 by the degree type (1 1) and which is a rate of^efl^ is coSeTln 

[0070] 

EGRVR/R=gt/TIM - (1 1) 

FGRTilve^^l f P ^^H- '^'"T? ^'^"^ ^"^^^ ^°^P"t^d whenever [ valve-opening / of the 
EGR valve 22 ] according to rate EGRVR/R of passage reflux computed by said formula (1 1) and 

'lln^'"' "Ty.i^^ ""^ the absolute pressure PBA of inhalation of air. As shol iSingjI the 
engine speed NE prepares the LCMD map set up in the predetermined rotationrfi^rq St NEI O 
(for example, 1 OOOrpm) according to EGRVR / R value, and the PBA value reveitTt^^or m^^^^^ 1 
wl?^^^^^^^ 2500, SOOOrpm), and performs ^i^^cSa™; ^ 

rnmuAf ? LCMD maps according to EGRVR/R value, NE value, and a PBA value 
[0071] At continuing step S87, whenever [ valve-opening ]. the command value LCM^'s outputted. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/20/2006 



JP,07-097942,A [DETAILED DESCRIPTION] 



Page 9 of 9 



^ZZ!^^^^.^^^'^''^'''^^. «bove, the stagnation reflux capacity gc is 

m^^fo- ^ ^ program is ended by said formula (7) ^ ^ 

[0072] Since according to this example whenever [ valve-opening / of the EGR valve 79 1 



[0073] 



capacity was computed based on the amount of lifts of a Tef\ut l^^ r^l^ ^ reflux which reflux 

engine's combustion chamber and which has away and should be sut^H^Ht^fr^ 

to fuel quantity Since this supply fuel quantity is Mded batn o^^^^ • ^"^8"^^ according 

amending, the same effectivSLrs as th'e ZZ::ZT^'r^^^ 2^1 ^ dte™^°' ^^"^ 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dsuaages caused by the use o£ tJils translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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v^^t>^ifi^mmt. ^ijyuitoi^^ (yes) . 5S 

<NO) |=>i&ferEOR7 5i?d>«iafi6FEQR (n- 

:r s 1 1 ) ♦ 

C00 33) ;^7-y.7si o)»3!)5SS: (NO) rx? 

7S2 0>»ft5l5:3i: (YES) . gP^FEGR <n) -O 
r-A-^F EGR Cn- 1) • 1 iDt&lCttL EGR:tV 

•JjV^ICEof f IrpJf^EfiBNof ^ CWiltf IS) «i 

coo 341 tti5;i-Fv7s iRt^:;^^y7S20)»fts 

fcetSX (NO) fiPtSFEGR (nj - FEGR 

(n - 1) « o<Dfc&iztt, asrfeiz:;^^y7S4ir<t 

i!^. :*7»OV9CEot t <J)it)'>Vh'fififtHiBOft>26> 
€¥il«>JT^ :?15^ v7S4 0>«:j5>SSS: (NO) . BPfeC 
E o f f >;O0)i:?(rWU ::*7^'>V5CEo f f^ffl 

1 ^zl^y^U^Vh U (;^5^77S7) . 
5>is Eo « I irffl2^»s:3-^ (::^^v7se>* c 
<7)^-k;^5^-5:?isec e 1 tt. jfi<;^^v7s9iz 
^i^r. EGR<D?i'V«a^!i:t74?:s?.; 

-5>t><D7»y. axiifi2tt:*^^<>>&5t7^a)iaa4XiKr 



« 5^ r *® 3 -la 5 0)7 o ^ A«<iT * C li: Jt 

o 7 P C7 ^ A I z J: y « * K«B e M A p ^» ai t T . 
3!s:7PC?5A*»73-^. 

coo 3 63 t^^tP^T^VyS AO^ifiifX (YES) , 
BPISCEof f ».O0)i:&Ctt. EGR:t7U£6gl=»fT 

p;f3» (Not f) fl)TDc«^yvi/::^6s«^Lfc 

Cfc^*«fcU ^7«SI655?:EU/=fc<?il^:h5i<J)T,. 
^-FXy-^JJ^SEo e I iZffiSSaftST* (;^yy 
78 9)^ ^(DaSkSfidtt, EQR:^7^{ai73S%C^ 

^jSt; :jci»T* EGR:t7«ox Bn*a«ta)T I mas 

3Sll^eMAP«fiO)jaai$f7ttL> (J^^77S6) , ate7 

pi?7A«fr7r^ 

C00 37 3 wse;^^y7si<D*6Jii^a£ (YES) r 
:;i^v7s 1 1 (WSiiJsa: (no) ot?, bp* peg 

R (n) - ITJi-^FEGR (n- 1) "00)^912. 

set 7®aJl«to 0 V h r ^ V to V5 C E o n frRIf Sffl 

Noh (Wittf 1 o) 5&ss:;s: tr (;^5^v7si 2) . 
too.3 83 ttBBylyy7s iRtf;%5^y 7s 1 i 0)» 

AStfcll-frS: (YES) , IPtoF 6GR (n). "FEQ 
R (n - 1) - 1<Dfc*lZttv iB-telc:5^?'y7S 1 3ir 
itJ!^. ^>3&.0:^$CEonO)to'>VhfiSiJ«OA>S^ 

%ij^yT«>* ;^^^7s 1 3 0)^6523: (no) . ep^c 

Eon >O0)^$lrUL :^7to7 V5CEon«iifi 1 

»^5=i?U^VhU (::^yv7Si B) . ^-K;^y-'5f 
;is.Ece I irfifioi^BEXT* (::^?v7si O) * c 

0)B3£«&Ottl EGR:^7t^d)e^lXt^^0))a»1X 

roo.3 93 l5<;^5^v7S2.o, ;^^::>7S2 1T 
tt; «i5:x7^v7s9, :;i5^-^7si ofci^«izg)3— 

|51©<07PC^'5A«5fiU *7Pi?^A«»Tr«>* 
C00 403 ttEe:Jt5^v7S 1 3fl)»3WS (YE 
S) . BPfeCEon-OOt 9|rtt. EGR^V«2SI= 

i^Ra, p;rs» (noh) o)TDc^§y<ii/:^<^9eafeL 

-t-K^T^-^ij^sEc • I iriii =feg»r^> c:^ 
y^v7S1 S) • <tis. c<«fts:fiBitt, EGR:*V« 
mxi^^ct-^n^r. iJi<;^5^v7si 6. X5^v7s 
i7Ttt, ttie::^7^y7S9, ;^5^v7si otPiitt 

|z. S13-Ba60)7P^^54«*<7U *7Pi?7A« 

C00413 ®3tt. ±jaufcia2 0)7P^;5i^o);^^ 

y 7.S 9, Jly y 7S 1 BSl^yly V7S 20|Ct5l*r 
iJalsttiriaT I M»aiT*7P^77^CD7P-^-f- 

C0O423 ;<5^v7S31»t;:;^7^y7S33Ttt, 
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5R iBir mar ^<D \zs r rBiir4i^ u * 

j:d!=LTU*» CCOMtSSBlTtt, WitttEaiOl^fli 

COO 4 43 X7^v7S3 2Tlt. E14|Ij7^T:7 

too 45) 

c t = e 1 mx KN e t KP e t » C3) 

(n) ifi 3!>>eft>56¥ijjwu rij 7i5cii>4itt; en 

p^2 2<D«fia#J8liiiLACT Ct) j&£f4S{d(«|^tBI4 

j£PBA (t) irj5ursa:as:*t^^7<i)e t in;?v7 

Cod46j ;^^v7S4 siriiAr, tTD 

y, siiiiiiEisittKNc ^a>:;^5^y7 

s447:;A:dvSPAIIJtM. :;A:^JStiIE»JftK P e t 

X V*; VE1«E» N E ftSJ»3!lDT* IS if* lart * 
t/=, ±e5.JE^BIE«»KPe t II. ©olZTnTJto 

coo 473 c<J)J:dlwLTti^se;^5^v7s 4 2--::^^ 

y 76 4 4 lZ*Jt*rSiii* tl/i:««filc < rrv 

:^©:^yv7S4S'^WE3< (3) lrJtyl^*a5s*^ J* 

COO 49) HslIKoT, *II2;!<^::i7S3 3lz«< 
_;;i^!y7S34, 7 S 3 ^Ttt. l2l5|r5^r7P 

/?'7AI=<i:yiErtiEGRf5i»KEGRN?&«[aiU Tl 
Mfifi^^ C4) iZ^ytiLELT (:;i5^y7S3 5) . 
:d!:7a.5y^A«»73r*» 

[00 49) 

T I M»T I MX KEGR N (4) 

@5fl);<7^y7S5 v7S53Ttt. mz<r>y 



i^r^res: (NO) , ep^se c s i<r>fiStfo-'2 0!) 
t»9**iTfcnci^fc&i::tt. S Eo a I « sra^oTEQ 
R^7:Uai5tt:a)r, EGRa35«;^s^saiy^iBS»5 

C00 5 0) :^5F-^7ss 10)^651^3: (yes) . fiP 

feSEoo I -OOii&tt. EaR:*7»2g<»>e>3t>« 
!5SAs<O«^f7ifif*T35*0>r» EQR^7-»:*V«<DEG 

R csm^ E A If E G R j§ y ^ E B N ^sai L 

V7S5 4-':;:^5^';»7S5 6) , ;^yv7S52 
<03^ftJl?S: (YES) , BPfeSE o e I « 1 Ob^lt. 
EGR:^VUSg|Z%^<l>7, EG RDS^^E A^SlC^E Q 
R»*iyE8^ftaiL <y^y--^7S57, :^y-^78 

s,8) . :;^5?v7ss3<D»ft5«3: (yes) . bp*s 

Eoa I «'2<bi:&UL EG R:?r v:U566>e»:J 7*^SgAv 
0«tf7iElirK^a)r. E Q R :d-V- :t eg RiS 

ft*EAFXij;EGR»^«y^EBF5£Sai tr <y< 
yy7SS9'«;^^y7S6 1) . J^^yy 7S © 2/^51 

COO 3 1) ZCr. EGRdlttSEAtt, R^tt-fi? 

ji;izfcL»rEGR^2 2?£iaiaufca5Stif;^iDdib, -t 

EGRM^3:ya?EBtt, WEt T I:: E G R# 2 2 :£ii 

iaurEGR^2 2dJi&jajMagstrc>roi d£i:tTB« 
352 1 c) ibfr«Lrt*^5i!/j:^<od^. totr-ri? 

EG19i&)S^EA351^EGR^*Si&y!«EB|t, Ig) 

1 iir7fvrJ: dlzxv*; vliti»N Eac^iiafi^«rt«« 
s p B Airjc i;T2at2:*ti:rcE Av v73&y= e b 7y 7 

fiie)TTDCttlr«ai*tl/S:XV^VlSlti»NE (t) 
»ljP»»«>«l*»tB*i£PBA (t) l=iC.UrSI!*ai*tl.* 
(®5 0>^^t:^7SS7, :;^y3i7SS©) ♦ CZLT 
frj tL ia3 0>:^7^3^7S3 3TSifid't>fcfcfl)T» 

JSC IS. TTocnoi^it. mxitj&^z or Do^ 

coo 32) eGR?f7-»*VH3SlC;EQR:tV-*:*7 
ii$(DEORi&fta!EANSLe^EAFt>, f^tl^fKOifi^ 

:iXSSir^l:^^l&%jtf>;io)ijb»iilzjtffjis U:fh«^ ^ti 

/hEAN7v7SiyEAFVv7 (v't'7<DJKS^:ttlg|1 
1 ilPJ^r^-^) d^S. NE (t) liBRLFP BA (t) 

^fiizis UTTiJ^^^ai^ti^ (ig]5tD:;^7^y7s 3 4. ^t.^^ 

y7S59)* tfc* EGR5t7-»^>^^j^;:Jv-^:j 
7^(DEGR|$tSi&MaS£B.N» E B P tTfi 
(®S>©;^y y7S5 5, ;^r^v7S60)* 
EANVt;7. EAF^y7. EBN7:;7at/ 
EBFVv7ll, EGR^22<0fiJ««*1 <ECU5d» 
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[OO 541 

C I n» EA X c t + E 8x e o '"(S) 

eo« (1-EA) xe t + (1 
(O0 58] ig)5<j)7P^75Airj:til3L egriBSS. 

TbI) TRe;EaR^2 2CDsar*if*ij^B#©ic^s^58ti=&m 
t/iififiicas: ^41^0)7. c^^^^i^e C5) izjjgffi tr 

6P*ft«tt^faT»cfSf«2 1 c«lra?«r-&»jistf^ 

Itf-sT, «!B3« (6) l=J;:3r?96*l*IE»EGR 
i^.»KEGRN^ aiakttJI^arT t Mirmsr5» (©3 

BMAP- (eMAPT-eMAP 
/ (1 - KEG R) + e 
^ (©) irj:+ltf, EGR:*7ffilttKEGRN» 1 fcaSt 

^) <0V. e MAP" eMAPOt<C^-^, EGR:t 
V^ttKEG R« KEGR NAijcg^T'&^^KgrtteMA 
P» eMAPTi:/JCy, KEGRf KEGRN0)«*8gr 
ttOMAP^lie MAPTt&l: eiMAPOfiB%i&tt^P 

ufcfiSfcr^ c®i 291^ , ctocttt* ai 2ir- 

fflJSn^rjtdlr (1-KEGRN) / (l-KEGR) 
rL^J^«6irfc* BMAPfi|i8MAPTffli:eMAP 

tS l-JC U rsai # fcIE» e G R«i^ K E Q R N ^ L> 

too 63) tJiH. *S5aB«lZ*Jl^Ttt. EQR^2 2 
0)#IIMIMfi&LCMD»t. E6R|F.SlKEGR|=0U 

todB4] (362a!»W) larstt. 2fe9£M0)«52Se 
35tWIZ0^, I^»l«8flO)ffilS!tt$>jaifeSBfr^l:t^EGR 



COO 53] tt8E;^^v:^s62inft<;^7iy:7se3 

(6) iCJtU, I«iEGR«»KEGRN:E 

C OO S 63 

KEQRN - 1 - e i n/T I M (6) 

C00573 
E B) xe c ... (7) 

C O O SS] @6tt; assk^^^meMAP^ss^r-;! 

C00 603 :Hy^"y7S7 1Ttt. XVl>VHn»NE 
»2;^S%«l^»MilP B AlZJS UTR:?:? Il^t E G R :^ 
7«ffi<J)9 M AP 7**13. «aiL^NEfiB55ltfPB 
AfiSirxc Ur E Q R 7B9<J)ttaJs^,:jlc»OT 8 M A P o« 

B Am IZJ5 UT E G n:^yts(rm^:kmm e m a p t 

C0O62] 

O) X (1 - KEG RN) 
MAPO (8) 

cooes) ;^y-y7S8 iTtt, isiiit^Lrzmoa>:!K^ 

5* 7S 3 2 t fcXVl^VIslti^N ERCf® 

SNertlg«JI P e AlZJC UT EG Rffi»KE G R 

«<::^yy7SS2;ett, wa.Lftms<r):;^^y 

7SS.1'-S,e 1 kRISEIZtr* tT DCtt«)N EffiJi 
P B A«IZ|5 Ur E G Rififfi^ E ASt^ EG Rf^** 

ysE B^&s^ajr*;^ 

coo 66) »<:;i5i;^y7S8 3rtt. <s) izj: 

coo 6 7) 

ew»T I MX <l~ KEGR) (Q) 
^L^r. 5« (1 b) irj;^, EGR^2 2:^^^<ti 

(;^r^v7S8 4) . 
Coo.ee] 

C * " <e E Bx e o) /E A "'(lO) 
*>UrBai*4i/=5»«a5K»::^* (eg R^2 2;5)>^ttl 
do) tt, mt^ (5) iCltel^Tc I n«cwk U 
WIE^ (1 O) \ZJ:^X^^t\^z ifiBtt, EGR^2 
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C00693 »:ir;^5^v7se3TWL 35^^ (1 1) |z 

<Di:SjSSRtf7^<0«!life2e/>.<03asg^EGRR/Rlie t 
/T I WI i:» 1 -KEGR) ttl^^ 
tO0703 

E GRVR/R- C t/T r M "(ID 

tl^=iiii>aj5EZt EQRVR/Rfc, XVS? VHUSftN E 
351 C^«ilR«I*3«6Wff P B A t U T E G R^ 2 2 (D* 

1 O (W^Ltfl O OO r pm) Ir^JtiT, EGRVR/ 
R ffi»l P 8 AfillrjC UTSftS: L C M D y 

«»fl)BffXXVt>^1Hlli»( (^Wiltf20 0O, 2 5 

oo, aooo r pm) sic»i:^r*>». C*ie><l>LC 

MOVy7ft>ftEGRVR/RtB, N E«fi3SlCf P B AiB 
ir Ur Ift^^di r C IZ ct o Tf735C 3* 
cob ? 13 »<v^5^ty7S8 7rit, ^BaJKIB^fiBL 

coo 7 2} SferSSffiWir^tlK; eg R#2 2 0)#ri$3«l 
ffi. P;fSO>Siift*EGRR/'R (« e w/T I M- 1 - 
K6GR) d5|^6*>^«fc3lC. EGR^2 2atRS5g3tJ 

C00733 

coo 7 43 Jtfc, at3:5gW0«25gW Cll«ift3) ir«. 

^rt«lx:^*;vicsmkMa»3y^l=jt:tia. 3B5Rjtj;;iM 
«^.y fcizjs ur«ie«eiir«»fi?-/< 



(00.7 5) *5e«g<DJB3«?l3 a»*lgfl) iZiS: 

t(S}6Boffim<i:S)2Qg3 

ras3 ®3a>7P<75Arsef7**i^iEWiEG risrsr 
(KEQRN) »ffi7.pi;^Aa)7P-^-i'-hT» 

tigie3 ®2o>7DC?^Arsefi#*>^35aicA:wiB» 

ai7Pi75A<D7P-^i'- hr36^. 

t®S3 XV*;v©|i» (NE) i:@l$i«I«»to>Ba 
[003 (PA) t5*:fcEWiE«» (kpc t) 

tEii o EGRiim^ CEA) ^em^sysB ce 

B) ^iSiii^r^ft9>0-7y7^mTmv^^ 
mi 23 3l2fe*i*r^JW (SMAP) tEGRfitJft (K 
EGR) i:<0Sa«^r®T3B^* 

33 ^^^<tm2mm\z^ii*^mimia>simit 

»iail|$S(Z«l^^t0^^^#(D^69jftl|iiJ»^ 37 p^ 

toai 43 isiiiiffiizisi^'j^jftscassr^fro^BajKiei^ 

2 
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5 ^^qyhQ-ilJLZyh (ECU-5Itr«ffi 



6 jgii^ie^^ 

2 2 ifl^iBSs# (ssKtf :^9Pjai#p) 



|«Tw||>axpA 



i 



ll^ M *. V V » 

31 



me] 



KEPBA rr. MAPO^ 



KEJ^DA IC J; 0 4? MAPTWa? 



/(1-KRC?«) X(l-KHi;KN) 



TIM 
^TlMKKIiGKN 



C£ZD 












































LACT 



Pa 
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im 1 3] 




LACT (x),PBA (a) 

I 



I 



^S81 



T 



pr«r-TFVK (1 -KFGR) " 



—582 



«t= few-ERXRc) /T;A 



T 



NK, PR A, EGRVR/R 



HC= U-EA) xgt 



S«R 

I — S8» 



c 
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1 fji-i-FANct 






1 1 





-sea 





J KB) X «C 1* 
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